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(54) SOLID POLYMERIC FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: TO provide a solid 
polymeric fuel cell, offering simple and small 
constriction for permitting cooling of cells with 
cooling water and humidifying a fuel gas to 
moisten a solid polymeric electrolyte membrane. 
SOLUTION: A plurality of cells, each having a 
fuel chamber on the side of an anode, through 
which a fuel gas passes, and an oxidant chamber 
on the side of a cathode, through which an 
oxidant gas passes, are stacked to form cell 
unit. A humidifying chamber, containing a cooling 
water flow passage, a fuel gas flow passage and 
a conductive water-permeable material, through 
which water permeates, for partitioning the 
cooling water flow passage and the fuel gas flow 
passage, is provided between the adjacent cell 
unit for humidifying the fuel gas with the water permeating through the water- 
permeable material. The solid polymer electrolyte membrane is humidified by the 
humidified fuel gas passing through the humidifying chamber. 
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v h£1*j£L. Pfty^d-feJUn.— "j Y-t-k)\>3.-V bt 

•y h^&J&L. P^y^-fcJU^-'V hi:-fe;U3--^ bt 
©Fsllcl*. ^aiTKtDSSa-r-SHSiPTKjSilSSi:. KHb#J:tfX 

oT&1b#];tfx<z>;bnS*<m3*t*MI^£^x.. -<o*n 

um&mm l fc*a;i^'ibsij**x i- £ o x Pi**»^-ffi» 

7K2lja*tl*> HlIIBKibStJ^X3iEKi:B>rlS^SP7KSiEKI-5S 
ilf -5 £!&CD«i>SEiI8&£ fit*. * - fc <k f * Btt 

[«** 3 ] BM^l»lI<»-f)II : 7 / - 
h\ flW*©ffil=*V— KS*-r*-fciH=»U. TV— K 

#x©star . mbB#x«>a«r « 

% t <D IS] fc «fc t;fl6^<D^*P*SSE» t tt&BMt ffl **X3lEig 

l= J; o -c*W#x ft <fc tfflHt*! **x<0*nS*<fr « *P 
;1^£«S*.s ;:©iiQSS£afflLfcJtoSJ»*4#x3s«fctf 
jnSK<b&l**x(::<fcoXBt*&#^«<£KW©*S£fT 
^HtSJS^SBS^mjfel-fct^T. fflE*ilig*t!i> nil 
E*»#x«ttfc*imB»ft*:tfX**£ME>MP* 



■c*A<siE7Kaiia»i=teit-5WsaK*ig"c«rE^ai* 
&lb LTJ8&**x*fci*B<b#]**x<Dina£ ff 

mt&'j'S. »#jki 3© ivf*t*M=E»a> 

B«**Hf-fi«*MKl!U 
[It** 6] *nBttBffl::Bl*&:K*1te*a»*r«> 
SSI*. #JE$S*4 # XSSg&fc £ tf/ * fc li M Ei£<b#J ** 

xawi=«*w *® * unE^ai***^**^ * a ■«? ft 

gsKic**(t-r-ss<Da?L^<fey*:#<-r*. bi*«i* x 
[ti*«6] ME*ossi=fflt^&*t*ftE*aa*t 

ft**. 

[|g*3a 7 ] STEM* »**»=»**■ * ^?LHte t L 
T**#«ft*Lfc*****m»fcCi:*ft*i:-*"* 

a#* 6 e*aBtt*&?-a*ft*». 
m**s] frE^?LK«i*> *-^>«^=fcL<i* 

[11*3 9] IWEfciJWmu #UtW7A*Dif 
p if u v-^;i-7 ;i/t p 7 t*-^i-f 

f h77;l/tPIf U>-^7Jl.tB7Pe 

tK'J-7 0 0 h'j7;i/tPifi/>. tH'J 
^^'(be-'Jf'Vv ^'JT'-v-lbtf-^feJ:^ h^^JU 

fc7ry*»flBte«fctf, ^«t»*. **^X 

*cttwimii*i7*si»Hii*aBEtoi 

[WMii o] fjE;KiIiia*r©«®(*. fiE^*4**x 

* / * fc i*iiEBMb*i *f x a»© »a * y «* 
[feB^wPffl^iftB^] 

[0001] 

«|«<Daa*»*MI=fT«:3C4:©-C**B(«5»* 
[0 0 0 2] 



(3) 



^200 1 -1 8 5 1 6 9 



»1 oii. -f*>IHtC*ot^Ph>*8«4« 
BtttStfflMMMIi 2<D-^(D®(cry-Kl 4. tt 
550!>Slc*v— Ki 6^ja$*tfc4z;n 8*««L, 
»-b;u 80)7/-K«ti»S2O«Hl+, *V-K 
«lcafc#J*2 2 £Ri+fc»fiHzjb2 4^&»«**t 
£ 0 *tt-fe^2 4i«ML «»*Jl**iTB#*»Tai 

[0003] yy-Kri*. *»:tfx*<D;4c*#xrt<H 
— Kl=l**tv «*I**M»B* (B^-fr-f) l=96h«. 
;SALfcim 1/2 02 +2H+ +2 e- ~>H2 O 

[0004] m^^mmmmmommtji^m^m 

mao°cfrh> 1 o o 0 cgffi-efc£#* ±SEJ5iEi*f£ 
»*ff?Rifc-cfc*fc*>. -«lcB**S#^Sffi#«?fe 

[0 0 0 5] @*iS^l»IIIi, 

*#<aEfi**t. B#*#^m««B^tt*L"ct^* 

[0 0 0 6] fct% B**»MB»«»«»*S"=« 

<d*obi::«jbu masHfeifxiCckyBtMi^mw 

MB*BB*-fcM\ ^*>*«tt*n±3*«:&ft0<& 
«il::i)nStt«£RW\ ^&#x<z>*D?S£fr*ofc&. # 
642 1 8*4&tttt£) s ^ffl*oaJSB*»lt*ctlc 

[0 0 0 7] SS¥7-24022 1 *^*^»[*. 16 

!=*■*■* 3 #«»»2 0fclWb*(a2 2a)ffBI^ 
;%SP7KO;lSiif l.*S3 oSRlt, f«20t*»3 
o. mtMMzztfcK3 0t<DWl&* fcltmmirhtf 

*rxiaii4i«3 2-cttwy. ism 3 2*aaur 

*B3 0»6tM2 0. Bft*(*2 2l=:a-r«*lc* 
x*in»Lr* Bfl*5»«BBB<DBB*fr9BfMI 

*a«Lfc*** KMBKB. UMb*ffllc«|&Lr#x 
a>inB£fr3fctfK Bft*UI»l=*B*Blt 
««Mfj&<fcy. /hHfc**#lc*j*-c*ftl*HB*«fc 



-5c 

[0 0 0 8] «fBBsp9-9 2 3 08#^«lC(* % |7|: 
■MdfRl 20-#©BI=7V-Kl 
4. «*a>Bf-*V— K1 6S*^4Hz;n 8ICML. 
7/- K««=«»*fXA<SKii-#"4«»*2 0. * V— K 
BlcBfc«#x#*a**Bfltf«2 2 *Rltfc*tt-b 

ju2 4***»»Lr*j***u mmztitz&m(Dm& 

■biU2 4 led: or iz;U3.--y h2 6£«j*U Ry«3 
4zjio.=y h2 6t-b;U3.— K2 6£a>Wl::* 

a)SRii-r*»»*a»4 6 «»#x(D»ji-r*B» 

#x5t*4 8 *£P*9Ktt4 6 &tt*L*rx9Uft4 

81*. ffi;S1±**-TS«S«6«1t(Z)JBl 0 0 (JlttNIc 
H % /t— 7^DXi^>BNBB«^a>793RlR^4- 

^smnbul tp/\x tkuxx^jwiw* tfurs 

K»MftH<WBt> |r«feortt«l&*t. »ffl*3IEB4 6^ 

bH oo*atiiLfc*i=«*:oras»*rxsK»4 8*(D 
J8*4#X(D*a?a*<fTt>*tSiffl?SS2 8*«x. 2DB&2 

s * mm l fcina»»#x i= * o r iM^rmm 

1 2(DiiP;m* : f : T5^f*S^M^*4m?fel otfB^Sft 
ri^4o 

[0 0 0 9] LfrL«:*<&* ±ie«/S<DPtt®tfHPM^ 

asm® c^msp) 

©c0>«ftsi««i** bsi*j£< Lft(ttt«agt*<*# 

i oo£»s»Lfc**<*»M 01 t6oto#wi* 
[0010] fzt% ^att*— 

K*<D»ffl7Ko±** ca>*aaM*aa*tirr«»# 

xnHlirWftl, B»*rx+l^**Lr**»»l=«fe 
y ;^ffl^^if * £ 1 *i=B***rx «fc 5 ic 

LfcB#*#*ffl«»«a*<a**^^* (WiTi 

1-1113 11 -^tt) o 

[001 1] 

C*B*<*ftL«fc5i:-r*»B] ^?ttt*-^ 
>;Klc/*— :7ju;*-Prt— 7^:/x;u*>S£#^£#;a£i* 

tKm^HIS L«l*fcto*»#x©ttB*M*©B***B 

mr&y. B#*fl«i!W«*ssjEi'*cBa**r-f 
*tf/*fci*»fca#xaB«f=«*Lr«»*xj3cfc 



(4) 
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itmmn* ^*na it, nam. l tzmmn*. fc 

[0 0 12] 

t& it tfxs&K-^Hi L-ttfxroaajlS ft *. £ £ -5 fc£ 
cfc^mi^u *si?B$)iei-icii)ofc„ 

[0 0 13] *fEW<oa*3S 1 1*. 
SSKfc, ^***<D*Sir£^#X3iE8&fc. *Sl*Sfc 

*tt£*-rs7Kji®*rfc. !&*&fcy, friB*Sja*tss 
Ki-5t®-r -5 &®.<j>mwmi&z - fc £ ■? 

[0 0 14] #f&BJ3(7>tii3fcJS2l;Ju 
;U=**L. T^-K«iJI-^*4^A<SiEii-ri)^f4^ * 

*3S8&fc «fc tflHbSW X3iSS&£ tt« h fc #>0> . TRtfSiil 

■r-s>^«it^w-r-s.7KSii«i:, y, nute*^ 

*t £ JIM U J: o XWk^i IS* G> SOS A ? ft^ -5 flP 
S^Stix. w<Dln9S£ail LfcinaiHb*i#xi=«fc 

WaSI-fc^r. frlB*Sii»l*. M!Egfc'lbBiJ;tfX3SK<t 

fc fc -f *H»«»^H«»«a«=»Ti" s =& rot* fo 

[0 0 15] #3SBJ10)!»#iS3l*» SftiStt^f-WfllffJl 



;Ur<feo-CizJU3.^-y hSMU pgy ^d-fe^-^ 

ftSPTKSSKfc* *»#x©st*r*»w#*»ttfc. B& 

Ib&Jtf x<&^M^£^bai:tfX^Kfc . -:5<Z>;ft*P*3S 
S& fc HUB***** fc <D M £ tflfe;* <0#iP7kgiEK fc 

Hfrls^b^J^xsSKfcoFBl^^+t^titt^o^fctoa). * 
A^iSf &^Bi££Wt-£*3i®Wfc* N e>&y* fiifi* 

(D»aa^ftt3*t-sADa^^ttK., co)*aji^$ajaLfc 
jmasmtf * fc * vmmm\mi5* i= * o -c n**** 
s#»iiaa>aoa£ft 5 H««»«i«*wi fc s 
fne*Sja«i*. H?FiHe«*4**xsiEKfcj:r;BiiiEMibaij*r 

[00 1 6] ##SBjl<»!S3R]S4l*. »*«lA^a*« 

3 <Dt^■r*tA^lr»am^o@^*s» ; T•s«SE^m^alcfc^^-c, 

^*ffl©^fc £ feU f /*fcl±ffi*MI-<fco-C*A<H9SB7KS 
i®** ic fclt -5>fJIHaK*iS-CfFlBHJSP*3iE^ €> HlTlBffi 

X^fcl*^bS9**X<DJ0S^ft 5 c: fc $<« St fc -T -5 1 © 

[0 0 17] 5 I*. at*2Sl fr£llf30I 

[0 0 18] *^0JCDlf*a[6(*. I«*3l5|B«<DSt*: 

E*aia*ti*. *a*a>jia:ofc2aaa)*aiMRt8i 

[0 0 19] **W0)ll**7r*. Bf*S6|B®(DSt*: 
[0 0 2 0] **Wa>|||*3« 8 (*. I**3S6fe^t^^*Ii 
[00 2 1] *«ffl(DSI**9I*. Ii*3a7&^l^l«i 



(5) 
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^^Mbe-JUfc^tf^r h7^tPXfU>-^^> 

liti* 1 a«Jsi±a)*««-e** c tSWUfT**© 
[0022] *fge;i<DlS*Ji 1 oi** »*aifr6B* 

*fcf*«EB<b»*r;*»»a>BB«fc U a*ttft«l*c £ 

[0 0 2 3] 

aitfeic Btttfx* »<b»#x»tf>MP*<DBtt* 
ftfe. »ftfti**xa>at*ti*Bl*L-ci^<c^o 

[0 0 2 4] «feJU1 8 1*. BttX&^-BtfBlH 2<h. 
KB**4mMMtKl 2(D-MII^7/-K1 4. 
«*0>ai=*V— K1 6£iBLTiSj££*l (H5, H7 

#B) s -bJH 8<D*Wa£-fe;u:7U— h 5 5taiLt 
i>4o il4^U"-H5 4i*, *;u£flfriv& attain 

mmM2 oii. aa-r*iDaa2 8iraa-r*«»aa 
4oic«3&«or^*. w»a2o-ea«*#tfc«f*»*r 
xi*. «*«»4otf*aa>ttBKBH-6*tfc«*»aia 

6 eicfttasttfto 

[0 0 2 5] »<bffl^u— h5 6izi* % -tr;n 8£fi]*> 
l%*3ttBC:« H»fr&*i:*Blb«B2 2*BLTl* 
£ 0 Bfc#ja2 2l*. B»LttlMMbMSfcB£&BLT 
fey. HMbJBa2 2-C5PI«**ifclWb»»#xi*. «E 

aib*iski&£ i*aa)ttaicKc+ & *tfca* u«t^iwb«t 

[0 0 2 6] ±E«*a>-tz;i/^u— h5 5. S*4:/u- 

h 5 4WiM^U- h 5 6^t>«^**t«*fi-l2;U 
2 4*H»»lLttJUi-'y h2 6A<»*Stl4« i2 
;UZL~ ^ h 2 6t-£)l>3-—V h2 6<DHI-SJt^)*tfc*n 

aB2 8(D+i^aj*i:«»*rxa>a»4 6. 48^ 

oti^. -ra*** Mi2 8ii *^caa6 2. 9 
o (DMH*tLfc» 1 ina:7u— h 8 2 <b!g 2 ma^u— 

K8 40HIC, *3I»»5 0SELfct><D"e&y* *1 
JPS^U— h8 20»frSl*aa4 6lCl*. 
■r*E»7 4 3^6?MP**«l6U *2jna:7u— h8 

4a>«»*xa»4 8icr*. »»#x««»-r«Ea7 



& 0 jpa**tfc«»*rxc*. B»»4otiot« 
[0027] ±E«*©a#*» : Fa«»«ai oic 

B»*Tx* ;^*P7K. »<b*l#xs«a-r*fc. 

&mm.M2 8ICSSAL. J|iffi-fe;U2 4*JfrfflU 

#J|MSt-tzjua>S*£* ffi»icsa3S:?^JS («8 
0°C~1 0 0°C) |ca*-r.-BCt36«-C#«* «*wxi* 

maa2 8icaAL. *aa»5o*aaLfc*(c*o 
tinis^ anBB»*rxf*» «»at»4oi=»a* 
*u «»«B4oicaa-r*#«»a2oic«a**i. 

BttBOTUMKi 2tM*«i«^ fci* 
^a<baa»*aor#BftaB2 2ic«fft**tfca* 

[0028] ftjs. BipLttivb*. mma^izit^x, 

Kfc*l2fX€lnB£2 8lC«AU 7KSil*t5 0*Sal 

Lfc*ir<fcora<b#J#x<D^S*f7ft5*^-ot^ 

* o o 2 9 ] B 2 H*»iO)l«l»MilltiM 
iS2 8<D-SIISfl©(rW4B-Cft*. inaa2 8ic 

fflL^*t4*aa#5oit, *?i*©*4ofe2aa© 

n*0»4ofe2«aa)*a»«5 o a, 5obi***l 
**m»p*sKS4 6 4 & icau 

fMlftlBsoc, 50D$ix.tfcy, M50C, 

6 0 D 1= * y *»* 4 6 fc Bft XSKB 4 8fc4«a 
[0030] 2«$I<D^?LH«5 0A. 50BI*. 

5 0D*»r7K*5i#at s tta*l*orfcy. )%®*%t 

tt4 6lC»«F-T4« (5 OA) |C»a*©/h*L^*E 

u «#*fxsh&4 8 (5 ob) aici*. awl*©** 

l^«<Ed*i«. 

[00 3 1] ^SP*att4 6lC»l#-r*« (5 OA) IC 

a^ati&fca*****"**:*"***- 

[0 0 3 2] «»*Txa»4 8« (5 OB) |C % 
a>*#L^S*E-r*0>l** «»:tfX<D*ft*7Kaa*t5 
0*BI=**fr#a&ii-xa*a<P^LI*«7KBi:>& 

u jejeu'caftifxflDinatfffe-tt'i^tatfaw* 

X9KR4 8 iBKIWEB 8 |c« Lfccfc 5 

aaw>«fi*tf«fl*i*»i=B36**t*L^ jh*»i= 
jsitx. jwtffte 0%-efey. ^^LMtesoB^ii 

B0gl*«?l«ft1-9O//m^ »Wtf«7 5%1? 



(6) 



#12 0 0 1-18 5 16 9 



<<fc5IC7SS„ ^?lIffi5 0A. 5 OBI**— 
[0 0 3 3] S3l**^B^(D@«:g!»^^**<D*a 

£?llt*S50A. 5 0B(05%aJ*3iEK4 6« (50A) 
*-^>8lft^#)lSI*tl=*-^>t»*5 0Ei7 

5 C i: * -5 fc A6S«l=MitT* £ -5 „ 
[0034] li^fiB^ros^s^S^mmroflfe 

i*. s4i-*-rj;3ic. fgums^u-hs ztmzm 
a^u- h b 4 t<DW~mf&^*itzmm^^o>i»M^.z 

8t. m2*DS^U-h8 4i:ll3ftJS^ > U— h 8 6 i: 

■So i^*xo)Aiii2 si*. mM~7*i.tz*mw<»m 

EP. 3r»*<D^:H:£A£j£i§^EP. I^bSJOSfch^fl^ 

[0 0 3 5] ^b»J*T^0)*a;¥^2 9l*. I2M^U 
— h8 4ro£®lc3?mt4£*rL.. **X<t7l«Dffi;5£)iii 

*-a-s***xSjSi±Ji9 4$su is***xiSiatt^9 
4t. Gagt<Dgais**T-fcHJ*P*a8S4 7^*-r-5m3*o 

S^U— h 8 6 t<0f£\\Z^ ^mi4<D7KSia« 5 1 

-c*fcj*£*t&„ *#x2iifii4£i9 4i*. mmumvk 
*&-r-5E^7 sicg^^-casy. iSM9 4<DrtSB^K 

<b»J*TXj!i<§iliI-r-5= I3M^U- K 8 6<DftiP7kj§ 

g&4 7 ic«^$tufc;%*p*(*. ^.Ct-te;u2 4<©^ai^ff 
*S^*t5 1 £SSjaU 7K**Xjgjai4ffi9 
4ffllC«^**t-S<. 741*. Jfc»**«Mft-r*B»t?fc 

y. 7 6i*. «***fx£0»&-r-SEe. 4 4i*a*»st 

7 0l*^SP**^**ttS^#7KffiP-efe^o 

7KS©*t5 1 ^iiMLfc^aiTkl*. ^b^J*fx4"l-^i6 
^tiT^bSWx ^ioil-T -5c inS$*tfcBfl:8!**x 

I*. H1b*IBtt6 4fI-3t#Ml2 2|r&*S£ 

<. ^b^J**x=t*n?1^-ti--5)Ci:ic<};y. gftfiitt^m 
JBJtMl 2<7>;¥Ji^<fcy»jSl- : fT^5ci:^-e#So 
[0 0 3 6] ±iBHJSeiJ<Di^lS(*. *»M«8ftWr*fc 

L. ^l*^H^Mffi-r-5*.a)XI*'S^o X. *fgB.fj<D=g- 

a}«figi*±iH*js<5iji=ise»-r. #mt*«>®ffl^iBm<o 

[0 O 3 7] 



*4mjfei*. «BE*<ffl^r% Hrtp*i=*or«sft(0Ji«i* 

z j: a i= Lfcfc«>. n«i=Joa««*»<t 

*f=. m«»**j*-r**aii*fi*«*»«s** 

jB»*xa«w)»a*<fTS.*fc*. 

[0 0 3 8] 2 EB©B**#*a«» 

[0 0 3 9] *BB©B*«3EB©B$l«fl^fi*tt 

mmx* tBMbBff *«»ibbi=»a ltbi* 

TBBKKaOB £ cfc y »SI=frfc o zt *<X- * -5 . 
[0 0 4 0] 4 EBaBttBtfTOBW- 

m5i!!l*. ^*ffl i g^fc £ »:t;/*fcl*)±*M(CJ;or** t 
BE*a«»l=fctt«»E»tt*«-C«E>WJl*B** 

&BE**#Ji'«»*fci*B«^B#*B«-'4M»L 

#x«K«l=«BLT»»#:**fcl*»fl:a#xS»B 
[O 0 4 1 ] *BB<©B*B6EB©B**#flH»» 

ajfti*. ffirEABasi=ffli % &*t4WE*Sia*t<oaiB 

I*. HE*tt#XStttfc*tf/*fcl*«E»fc*W** 
KlcM^-T -SB <h 1WE3*ai*SKBI=»l»-r ^B"C*?L* 
AWJSCtSMtL, BEB»*XB»fc*tf/* 
fcli«rEK<b#J*xggKI-»«* i r-5>B^<D*^fl±*R6 
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